Comparison of pharmacokinetic profiles of brand-name and generic formulations of citalopram and venlafaxine: a crossover study.
Generic drugs are lower-cost versions of patent-expired brand-name medications. Bioequivalence is decreed when the 90% confidence intervals for the ratios of the generic to the reference compound for the area under the curve and maximum plasma concentration (C(max)) fall within a 0.80 to 1.25 range. The aim of the present pilot study was to compare the pharmacokinetic profiles of brand-name and generic formulations of citalopram and extended-release venlafaxine. Effexor XR/Novo-venlafaxine XR 75 mg and Celexa/Gen-citalopram 40 mg were studied in a randomized crossover design. Healthy male volunteers took either Effexor XR or Novo-venlafaxine XR for 4 days, a 4-day washout was allowed, and then participants took the other venlafaxine formulation for 4 days. This was followed by a washout of at least 7 days. The participants then took Celexa or Gen-citalopram for 8 days, a 14-day washout was allowed, and then participants took the other citalopram formulation for 8 days. In each of the study phases, the sequence of treatment (brand-name x generic) was randomly assigned. Plasma levels of drugs were measured at fixed intervals after participants took the drugs and at steady state. The study was conducted from November 2007 through July 2008. Twelve participants completed the venlafaxine study. Nine of the participants, plus 3 new participants, were then enrolled in the citalopram study, to maintain a total of 12. The plasma levels of citalopram were similar after ingestion of the brand-name and generic drugs. After ingestion of venlafaxine, the C(max) values were 36 +/- 6 ng/mL and 52 +/- 8 ng/mL in the brand-name and generic groups, respectively. The ratio of the log-transformed values of C(max) was 150% and, therefore, not within the acceptable 80% to 125% range. The concentration of the active metabolite of venlafaxine (O-desmethyl-venlafaxine [ODV]) was also significantly increased in the generic group (+43% higher in the generic group at 3 h; +48% higher at 5 h; p < .05). No differences were seen at steady state for either ODV or venlafaxine. Participants taking Novo-venlafaxine reported 3 times more side effects than those taking Effexor XR. Pill contents were identical in the 2 groups, but extraction of venlafaxine occurred more readily with the generic formulation than with the brand-name formulation, which required an additional sonication. Gen-citalopram appeared to be bioequivalent to Celexa, whereas Novo-venlafaxine XR was not bioequivalent to Effexor XR. Consequently, the Novo-venlafaxine formulation released its active ingredient more rapidly and outside the acceptable norm. clinicaltrials.gov Identifier: NCT00676039.